During investigations of the biodiversity of marine bacteria in water samples collected at a coastal hot spring (water temperature 55 u C), located in a volcanic island (Green Island) of the Pacific Ocean off the east coast of Taiwan, strain CC-MHSW-2 T was isolated on marine agar 2216 (MA; Difco) after incubation at 37 u C for 48 h. Subcultivation and maintenance was done on MA at 37 u C. The strain was preserved at 280 u C in marine broth 2216 (MB; Difco) with 20 % (v/v) glycerol or by lyophilization.
The 16S rRNA gene sequence of strain CC-MHSW-2 T was determined and analysed as described by Young et al. (2005) . The 16S rRNA gene sequence of strain CC-MHSW-2 T was a continuous stretch of 1486 bp. Analysis with 16S rRNA gene sequences of members of the family Flavobacteriaceae was performed by using the software package MEGA version 2.1 (Kumar et al., 2001 ) after multiple alignments with CLUSTAL X (Thompson et al., 1997) . The distance matrix method (distance options according to the Kimura two-parameter model) and clustering by the neighbour-joining and maximum-parsimony methods were used to construct phylogenetic trees. In each case, bootstrap values based on 1000 replications were calculated. Sequence similarity calculations indicated that strain CC-MHSW-2 T showed the greatest degree of similarity to Aquimarina brevivitae DSM 17196 T (93.2 %), Aquimarina intermedia DSM 17527 T (92.1 %), Tamlana crocina HST1-43 T (91.5 %), Leeuwenhoekiella aequorea GGUG 50091 T (91.4 %), Zhouia amylolytica HN-171 T (91.4 %) and Cellulophaga fucicola NN015860 T (91.4 %). Lower sequence similarities (,91.2 %) were found with all of the other representatives of the family Flavobacteriaceae that are shown in Fig. 1 . Strain CC-MHSW-2 T formed a distinct branch that was supported by a low bootstrap percentage in the neighbourjoining ( Fig. 1) and maximum-parsimony trees.
Gram-staining was performed as described by Gerhardt et al. (1994) and poly-b-hydroxybutyrate granules were observed after staining the cells with Sudan black. Cell morphology was observed under a Zeiss light microscope at 61000 magnification using cells grown for 3 days at 37 u C on MA. Flagellar and gliding motilities were investigated by using phase-contrast microscopy of a hanging-drop preparation from MB culture (Bernardet et al., 2002) ; the presence of flagella was further assessed using the Spot Test flagella stain (BD Difco). The pH range for growth was determined in MB that had been adjusted prior to sterilization to pH 3211 (at 0.5 pH unit intervals) using appropriate biological buffers (Chung et al., 1995) . Growth at 10-55 u C (10-35 u C at 5 u C intervals and 35-60 u C at 2 u C intervals) was measured in MB. Anaerobic growth was assessed in MB and MA supplemented with potassium nitrate incubated in an Oxoid AnaeroGen system (Miller et al., 1995) . Growth with 1-10 % (w/v) NaCl, at 1 % increments, was investigated in MB. The requirement of strain CC-MHSW-2 T for natural seawater and artificial sea salts was evaluated on R2A agar (Difco) and in tryptic soy broth (Difco) with and without the addition of 60 % (v/v) seawater or 0, 1, 2, 3, 4, 5, 7 and 10 % (w/v) artificial sea salts (Sigma) (Lee, 2007) . Growth with NaCl as the only salt was studied on R2A and tryptic soy agars supplemented with 0-9 % (w/v) NaCl. Growth under these different conditions was recorded by measuring the optical density (OD 595 ) of the cultures with time. The presence of flexirubin-type pigments was investigated using the KOH test as described by Reichenbach (1992) and Bernardet et al. (2002) . Catalase and oxidase activities and hydrolysis of casein, starch and Tweens 40, 60 and 80 were assessed as described by Cowan & Steel (1965) . Hydrolysis of aesculin, gelatin and urea and nitrate reduction was investigated as described by Lányí (1987) with the modification that artificial seawater was used for (Bruns et al., 2001) . H 2 S production was tested as described by Bruns et al. (2001) . Acid production from carbohydrates was determined as described by Leifson (1963) . Other biochemical characteristics were investigated with GN2 (Biolog), API ZYM, API 20E and API 20NE (bioMérieux) systems following the manufacturers' instructions except that the incubation temperature was 37 u C and that artificial seawater was used to prepare the bacterial suspensions. The morphological, physiological and biochemical characteristics of strain CC-MHSW-2 T are listed in the genus and species descriptions and in Table 1 .
Respiratory quinones of strain CC-MHSW-2 T were extracted, separated and identified as described by Minnikin et al. (1979) and analysed by HPLC as described by Collins & Jones (1980) . A menaquinone with six isoprene units (MK-6) was the predominant respiratory quinone.
Fatty acid methyl esters were obtained from cells cultivated on MA for 48 h at 37 u C by saponification, methylation and extraction as described by Kämpfer & Kroppenstedt (1996) and separated by using a gas chromatograph (model 5898A; Hewlett Packard). Peaks were automatically integrated and fatty acid names and percentages were determined using Microbial Identification System software (Sasser, 1990) . The fatty acid profile of strain CC-MHSW-2 T comprised iso-C 15 : 0 (21 %), iso-C 17 : 0 3-OH (17.3 %), summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c; 10.7 %), iso-C 16 : 0 3-OH (8.9 %), iso-C 16 : 0 (8.8 %), anteiso-C 15 : 0 (4.8 %), iso-C 15 : 0 3-OH (4.6 %), iso-C 14 : 0 (3.6 %), iso-C 13 : 0 (3.4 %), C 15 : 0 2-OH (3.2 %), C 16 : 0 3-OH (2.9 %), C 17 : 0 2-OH (2.2 %), C 16 : 0 (2.4 %), C 15 : 0 3-OH (1.9 %), C 17 : 0 3-OH (1.5 %) and iso-C 14 : 0 3-OH (1.1 %). The fatty acids that differentiate strain CC-MHSW-2 T from members of the genera Aquimarina, Tamlana, Zhouia, Leeuwenhoekiella and Cellulophaga are listed in Table 1. For the G+C content determination, DNA was prepared and degraded into nucleosides enzymically as described by Mesbah et al. (1989) . The obtained nucleoside mixture was then separated by HPLC. The DNA G+C content of strain CC-MHSW-2 T was 39.7±1 mol%.
From the results of the 16S rRNA gene sequence analysis, it appears that strain CC-MHSW-2 T is distinct from the members of the genera Aquimarina, Zhouia, Tamlana, Leeuwenhoekiella and Cellulophaga and from other genera in the family Flavobacteriaceae on the basis of a combination of growth characteristics, fatty acid profiles and physiological properties (Table 1) . Therefore, we propose that strain CC-MHSW-2 T represents a novel genus and species in the family Flavobacteriaceae, for which the name Lutaonella thermophila gen. nov., sp. nov. is proposed.
Description of Lutaonella gen. nov.
Lutaonella [Lu.ta.o.nel9la. N.L. fem. dim. n. Lutaonella named after Lutao (Green Island), a small volcanic island (Liu et al., 2006) ; 3, Aquimarina (n54) (Yoon et al., 2006; Nedashkovskaya et al., 2006) ; 4, Cellulophaga (n55) (Johansen et al., 1999; Bowman, 2000; Nedashkovskaya et al., 2004) ; 5, Leeuwenhoekiella (n53) (Nedashkovskaya et al., 2005; Pinhassi et al., 2006) ; 6, Tamlana crocina HST1-43 T (Lee, 2007 in the Pacific Ocean, the geographical origin of the type strain].
Cells are Gram-staining-negative, strictly aerobic, nonspore-forming and non-motile short rods that accumulate poly-b-hydroxybutyrate acid granules as polar inclusion bodies. Oxidase-negative and catalase-positive. The predominant fatty acids are iso-C 15 : 0 and iso-C 17 : 0 3-OH. The major menaquinone is MK-6. The DNA G+C content of the type strain of the type species is 39.7 mol%. As shown by 16S rRNA gene sequence analysis, the genus belongs to the family Flavobacteriaceae. The type species is Lutaonella thermophila.
Description of Lutaonella thermophila sp. nov.
Lutaonella thermophila (ther.mo9phi.la. Gr. adj. thermos hot; Gr. adj. philos loving; N.L. fem. adj. thermophila heatloving).
In addition to the characteristics reported for the genus, cells are rods, 0.4-0.5 mm in width and 1.0-2.0 mm in length. Growth is visible after 24 h incubation on MA at 37 u C. Colonies on MA are shiny, transparent, yellow and circular with regular edges. Growth occurs at 25-55 u C (optimum 40-45 u C), but not at 20 or 60 u C. Growth occurs at pH 6-9 (optimum pH 8) and in the presence of 2-6 % NaCl (optimum 3-5 %) in MB. Growth does not occur on tryptic soy broth or on R2A agar without supplementation with sea salts or seawater. Growth does not occur on R2A and tryptic soy agars supplemented with NaCl only. Obligate requirement for natural seawater or artificial sea salts (1-3 %). No anaerobic growth occurs on MB and MA supplemented with potassium nitrate. Nitrate is not reduced to nitrite. Aesculin, casein and gelatin are hydrolysed, but agar, starch and Tween 40 are not. Flexirubin-type pigments are not produced. Acid is not produced from D-glucose, D-mannitol, inositol, D-sorbitol, L-rhamnose, sucrose, melibiose, amygdalin and L-arabinose. The following carbon sources are utilized in the Biolog GN2 system: glycogen, cellobiose, a-D-glucose, Dmannose, pyruvic acid methyl ester, succinic acid monomethyl ester, a-ketobutyric acid, a-ketoglutaric acid, a-ketovaleric acid, succinic acid, L-alaninamide, L-alanine, L-alanyl glycine, L-glutamic acid, glycyl L-glutamic acid, hydroxy-L-proline, L-leucine and L-proline. All of the other carbon sources in the GN2 system are not utilized. In the API ZYM system, alkaline and acid phosphatases, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, naphthol-AS-BI-phosphohydrolase, a-galactosidase and Nacetyl-b-glucosaminidase activities are present, but lipase (C14), b-galactosidase, b-glucuronidase, a-and b-glucosidase, a-mannosidase and a-fucosidase activities are absent. Major fatty acids are iso-C 15 : 0 , iso-C 17 : 0 3-OH and summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c), iso-C 16 : 0 3-OH and iso-C 16 : 0 . Additional physiological features are given in Table 1 . The DNA G+C content of the type strain is 39.7 mol%.
The type strain is CC-MHSW-2 T (5KCTC 22538 T 5JCM 15069 T ), isolated from water of a coastal hot spring, Taiwan.
